Roles of gamma-aminobutyric acidB (GABA B) and gamma-hydroxybutyric acid receptors in hippocampal long-term potentiation and pathogenesis of absence seizures.
Experiments were performed to examine the roles of gamma-aminobutyric acid(B) (GABA(B)) and gamma-hydroxybutyric acid (GHB) receptors in long-term potentiation (LTP) of the hippocampal CA1 region in vivo and in the genesis of the spike and wave discharges (SWDs) associated with absence seizures. When tetanic stimulation was delivered to the CA3 region, stable LTP was observed in the CA1 region in saline-treated mice. In mice treated with 5 mg/kg baclofen, the population spike amplitude was significantly potentiated by tetanic stimulation and the degree of potentiation was the same as that induced in saline controls. However, this potentiation decayed to the baseline level about 90 min after stimulation. The decay was reversed by pretreatment with 200 mg/kg P-[3-aminopropyl]-P-diethoxymethylphosphinic acid (CGP 35348), a selective GABA(B) receptor antagonist. In mice treated with 50 mg/kg gamma-butyrolactone (GBL), a prodrug of GHB, stable LTP was observed 90 min after tetanic stimulation and was greater than that in saline controls. GBL-induced potentiation of LTP was antagonized by 50 mg/kg NCS 382, a putative GHB receptor antagonist. Administration of baclofen (20 mg/kg) or GBL (70 mg/kg) induced absence-like seizures associated with 3-6 Hz SWDs, and CGP 35348 suppressed both baclofen- and GBL-induced SWDs. NCS 382 also attenuated SWDs induced by GBL and baclofen. These results suggest that baclofen and GHB have different effects on LTP in the CA1 region of the hippocampus in vivo, although they have a common mode of action on the thalamocortical functions related to the pathogenesis of absence seizures.